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W
e 

have 
com

pleted
 

a 
project 

to 
bu

ild
inexpensive cosm

ic ray d
etectors.  T

hese d
evices

use tw
o scintillator p

ad
d

les w
ith a custom

 bu
ilt

circu
it that has a scaler d

isp
lay.

T
his 

d
etector 

design 
is 

very 
sim

ilar 
to

scintillators found in experim
ents such as ST

A
R

.
H

ow
ever, 

w
e 

use 
a 

very 
sim

p
le 

coincidence
circu

it, w
hich is w

ell suited
 for the 

low
 count

rates.
T

o d
etect the light prod

u
ced

 in the scin
tillator

by cosm
ic rays, w

e have chosen to use 3/4” tubes
m

ad
e by E

lectron Tubes L
im

ited
. 

 T
hese tubes

com
e w

ith a built in base that runs on 5 V
.  T

hu
s,

to assem
ble a scintillator, one only has to glue a

scintillator to the tu
be.

W
e have designed a PC

 board w
hich contains

all 
of 

the 
electronics 

including 
a 

coincidence
circu

it, 
tim

er, 
counter, 

visu
al 

d
isp

lay, 
au

d
io

beeper, and
 output to a T

I C
B

L
 calculator.  W

h
ile

this 
d

evice 
is 

sim
p

le, 
a 

num
ber 

of 
N

u
clear

P
hysics p

rincip
les can be d

em
onstrated

.  F
irst,

one can m
easure the rate and d

irection of cosm
ic

rays. 
 It 

is 
astonishing 

to 
m

any 
people 

th
a

t
p

articles are passing throu
gh them

.  W
ith

 a set
of absorbers, w

e can d
em

onstrate the 
range of

m
uons.  B

y taking the 
d

etector to p
laces 

w
ith

d
ifferent altitu

d
es, w

e can m
easure the effect of

elevation on the rate of cosm
ic rays.

P
resently, 

w
e 

have 
created

 
five 

fu
lly

functional C
osm

ic D
etectors.  Soon, four m

ore w
ill

be com
pleted

.  T
hese 

d
etectors 

are 
read

y 
for

dem
onstrations in classroom

s, and for w
orkshop

s.
T

he d
etectors are easily transp

orted
.  Several of

these 
d

etectors 
w

ere 
featu

red
 

in 
a 

w
orkshop

sponsored
 by the D

ivision of N
u

clear P
hysics. 

A
t this tim

e, w
e are in the process of w

orking
w

ith teachers to have these d
etectors bu

ilt in a
classroom

 as part of a class project.
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Fig. 1.  T
his figu

re show
s a photograph of a com

pleted
 d

etector.  A
 w

ooden box hold
 the fu

ll assem
bly.

Insid
e the box, the circu

it board
 w

ith the logic is show
n on the left.  A

 profile of the tw
o scintillators is

show
n on the right.  T

he circu
it board

 partial covers the tw
o phototu

bes.


